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METHOD 107 - DETERMINATION OF VINYL CHLORIDE CONTENT OF IN-

PROCESS WASTEWATER SAMPLES, AND VINYL CHLORIDE CONTENT OF

POLYVINYL CHLORIDE RESIN, SLURRY, WET CAKE, AND LATEX
SAMPLES
NOTE: Performance of this nmethod shoul d not be

attenpted by persons unfamiliar with the operation of a gas
chromat ograph (GC) nor by those who are unfamliar with
source sanpling, because know edge beyond the scope of this
presentation is required. This nmethod does not include al
of the specifications (e.g., equi pnent and supplies) and
procedures (e.g., sanpling and anal ytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this method should have a
t hor ough knowl edge of at least the follow ng additional test
met hods: Met hod 106.
1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No. Sensitivity
Vinyl Chloride 75-01-4 Dependent upon
(CH,: CHA ) anal ytical equi pnent

1.2 Applicability. This nethod is applicable for the
determ nation of the vinyl chloride nonomer (VCM content of
I n-process wastewat er sanples, and the residual vinyl
chl ori de nononer (RCVM content of polyvinyl chloride (PVC

resins, wet, cake, slurry, and |atex sanples. |t cannot be



1830
used for polyner in fused fornms, such as sheet or cubes.
This nethod is not acceptable where nmethods from Section 304
(h) of the Cean Water Act, 33 U S.C. 1251 et seq. (the
Federal Water Pollution Control Amendnments of 1972 as
anmended by the C ean Water Act of 1977) are required.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the
data obtained fromair pollutant sanpling methods.

2.0 Summary of Method.

2.1 The basis for this method relates to the vapor
equi libriumthat is established at a constant known
tenperature in a closed system between RVCM PVC resin,
water, and air. The RVCMin a PVCresin will equilibrate
rapidly in a closed vessel, provided that the tenperature of
the PVC resin is maintained above the glass transition
tenperature of that specific resin.

2.2 A sanmple of PVC or in-process wastewater is
collected in a vial or bottle and is conditioned. The
headspace in the vial or bottle is then analyzed for vinyl
chl oride using gas chromatography with a flanme ionization
det ect or.

3.0 Definitions. [Reserved]

4.0 Interferences.
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4.1 The chromatograph colums and the corresponding
operating paraneters herein described normally provide an
adequate resolution of vinyl chloride; however, resolution
interferences may be encountered on sone sources. Therefore,
t he chromat ograph operator shall select the colum and
operating paraneters best suited to his particular analysis
requi renents, subject to the approval of the Adm nistrator.
Approval is automatic provided that confirmng data are
produced t hrough an adequate suppl enmental anal yti cal
techni que, such as analysis with a different colum or
GC/ mass spectroscopy, and that these data are nade avail abl e
for review by the Adm nistrator.

5.0 Safety.

5.1 Disclainer. This nethod may invol ve hazardous
materials, operations, and equipnment. This test nethod may
not address all of the safety problens associated with its
use. It is the responsibility of the user of this test
met hod to establish appropriate safety and health practices
and determne the applicability of regulatory limtations
prior to performng this test nethod.

5.2 Toxic Analyte. Care nust be exercised to prevent
exposure of sanpling personnel to vinyl chloride, which is a
carcinogen. Do not release vinyl chloride to the | aboratory

at nosphere during preparation of standards. Venting or
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purging wth VCM air m xtures nust be held to a m ni num
When they are required, the vapor nmust be routed to outside
air. Vinyl chloride, even at | ow ppmlevels, nust never be
vented inside the |aboratory. After vials have been
anal yzed, the gas nust be vented prior to renoval of the
vial fromthe instrument turntable. Vials nust be vented
t hrough a hypoderm c needl e connected to an activated
charcoal tube to prevent release of vinyl chloride into the
| aboratory atnosphere. The charcoal nust be replaced prior
to vinyl chloride breakthrough
6.0 Equipment and Supplies.

6.1 Sanple Collection. The follow ng equipnent is
required:

6.1.1 dass bottles. 60-m (2-0z) capacity, with
wax-|ined screwon tops, for PVC sanples.

6.1.2 dass Vials. Headspace vials, with
Tef |l on-faced butyl rubber sealing discs, for water sanples.

6.1.3 Adhesive Tape. To prevent |oosening of bottle
t ops.

6.2 Sanple Recovery. The follow ng equipnent is
required:

6.2.1 dass Vials. Headspace vials, with butyl
rubber septa and al um num caps. Silicone rubber is not

accept abl e.
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6.2.2 Analytical Balance. Capable of determ ning
sanpl e weight within an accuracy of +1 percent.

6.2.3 Vial Sealer. To seal headspace vials.

6.2.4 Syringe. 100-m capacity.

6.3 Analysis. The follow ng equipnment is required:

6.3.1 Headspace Sanpler and Chromat ograph. Capable
of sanpling and anal yzi ng a constant amount of headspace gas
froma sealed vial, while maintaining that vial at a
tenperature of 90 °C £ 0.5 °C (194 °F = 0.9 °F). The
chromat ograph shall be equi pped with a flanme ionization
detector (FID). Perkin-El nmer Corporation Mdels F-40, F-42,
F-45, HS-6, and HS-100, and Hew ett-Packard Corporation
Model 19395A have been found satisfactory. Chromatograph
backfl ush capability nmay be required.

6.3.2 Chromatographic Colums. Stainless steel 1 m
by 3.2 mmand 2 mby 3.2 nm both containing 50/80-nesh
Porapak Q O her colums may be used provided that the
preci sion and accuracy of the analysis of vinyl chloride
standards are not inpaired and information confirm ng that
there is adequate resolution of the vinyl chloride peak are
avai lable for review (Adequate resolution is defined as an
area overlap of not nore than 10 percent of the vinyl
chl oride peak by an interferant peak. Calculation of area
overlap is explained in Procedure 1 of appendix Cto this

part: "Determ nation of Adequate Chromat ographi c Peak
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Resolution.”) Two 1.83 mcolums, each containing 1 percent
Car bowax 1500 on Carbopak B, have been found satisfactory
for sanpl es containing acet al dehyde.

6.3.3 Tenperature Sensor. Range 0 to 100 °C (32 to
212 °F) accurate to 0.1°C

6.3.4 Integrator-Recorder. To record chromatograns.

6.3.5 Baroneter. Accurate to 1 mm Hg.

6.3.6 Regulators. For required gas cylinders.

6.3.7 Headspace Vial Pre-Pressurizer. N trogen
pressuri zed hypoderm c needl e inside protective shield.
7.0 Reagents and Standards.

7.1 Analysis. Sanme as Method 106, Section 7.1, with
the addition of the follow ng:

7.1.1 Water. Interference-free.

7.2 Calibration. The followng itens are required
for calibration:

7.2.1 Cylinder Standards (4). Gas m xture standards
(50-, 500-, 2000- and 4000-ppmvinyl chloride in nitrogen
cylinders). Cylinder standards may be used directly to
prepare a chromatograph calibration curve as described in
Section 10.3, if the followng conditions are net: (a) The
manuf acturer certifies the gas conposition with an accuracy
of +3 percent or better (see Section 7.2.1.1). (b) The

manuf act urer reconmmends a nmaxi mum shelf |ife over which the
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gas concentration does not change by greater than =5 percent
fromthe certified value. (c) The manufacturer affixes the
date of gas cylinder preparation, certified vinyl chloride
concentration, and recommended maxi num shelf life to the
cylinder before shipnent to the buyer.

7.2.1.1 Cylinder Standards Certification. The
manuf acturer shall certify the concentration of vinyl
chloride in nitrogen in each cylinder by (a) directly
anal yzi ng each cylinder and (b) calibrating the anal ytical
procedure on the day of cylinder analysis. To calibrate
t he anal ytical procedure, the manufacturer shall use, as a
m nimum a 3-point calibration curve. It is reconmmended
that the manufacturer maintain (1) a high-concentration
cali bration standard (between 4000 and 8000 ppn) to prepare
the calibration curve by an appropriate dilution technique
and (2) a lowconcentration calibration standard (between 50
and 500 ppm) to verify the dilution technique used. |If the
di fference between the apparent concentration read fromthe
calibration curve and the true concentration assigned to the
| ow-concentration calibration standard exceeds 5 percent of
the true concentration, the manufacturer shall determ ne the
source of error and correct it, then repeat the 3-point
cal i bration.

7.2.1.2 Verification of Manufacturer's Calibration

Standards. Before using, the manufacturer shall verify each
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calibration standard by (a) conparing it to gas m xtures
prepared (with 99 nole percent vinyl chloride) in accordance
with the procedure described in Section 10.1 of Method 106
or by (b) calibrating it against vinyl chloride cylinder
St andard Reference Materials (SRVs) prepared by the National
Institute of Standards and Technol ogy, if such SRMs are
avai l able. The agreenent between the initially determ ned
concentration value and the verification concentration val ue
must be wthin 5 percent. The manufacturer nust reverify
all calibration standards on a tinme interval consistent with
the shelf life of the cylinder standards sol d.
8.0 Sample Collection, Preservation, Storage, and
Transport.

8.1 Sanple Collection.

8.1.1 PVC Sanpling. Allowthe resin or slurry to
flow froma tap on the tank or silo until the tap |ine has
been well purged. Extend and fill a 60-nml sanple bottle
under the tap, and inmmediately tighten a cap on the bottle.
W ap adhesive tape around the cap and bottle to prevent the
cap fromloosening. Place an identifying |abel on each
bottle, and record the date, tinme, and sanple | ocation both
on the bottles and in a | og book.

8.1.2 Water Sanpling. At the sanpling location fil

the vials bubble-free to overflowing so that a convex
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meni scus fornms at the top. The excess water is displaced as
the sealing disc is carefully placed, with the Tefl on side
down, on the opening of the vial. Place the alum num seal
over the disc and the neck of the vial, and crinp into
pl ace. Affix an identifying |abel on the bottle, and record
the date, tinme, and sanple location both on the vials and in
a | og book.

8.2 Sanple Storage. Al sanples nust be anal yzed
within 24 hours of collection, and nmust be refrigerated

during this period.
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9.0 Quality Control.

Quality Control

Section Measure Ef f ect
10. 3 Chr omat ogr aph Ensure precision and
calibration accuracy of chromat ograph

10.0 Calibration and Standardization.

NOTE: Maintain a |aboratory log of all calibrations.

10.1 Preparation of Standards. Calibration standards
are prepared as follows: Place 100ul or about two equal
drops of distilled water in the sanple vial, then fill the
vial with the VCM nitrogen standard, rapidly seat the
septum and seal with the alum numcap. Use a c-in
stainless steel Iine fromthe cylinder to the vial. Do not
use rubber or Tygon tubing. The sanple line fromthe
cylinder nust be purged (into a properly vented hood) for
several mnutes prior to filling the vials. After purging,
reduce the flowrate to between 500 and 1000 cc/mn. Place
end of tubing into vial (near bottom. Position a septum on
top of the vial, pressing it against the c-in. filling tube
to mnimze the size of the vent opening. This is necessary
to mnimze mxing air wwth the standard in the vial. Each
vial is to be purged with standard for 90 seconds, during
which time the filling tube is gradually slid to the top of
the vial. After the 90 seconds, the tube is renoved with

the septum sinultaneously sealing the vial. Practice wll
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be necessary to devel op good techni que. Rubber gl oves
shoul d be worn during the above operations. The seal ed vi al
must then be pressurized for 60 seconds using the vial
prepressurizer. Test the vial for |eakage by placing a drop
of water on the septum at the needl e hole.
Prepressurization of standards is not required unless
sanpl es have been prepressuri zed.

10.2 Analyzer Calibration. Calibration is to be
performed each 8-hour period the chromatograph is used.
Al ternatively, calibration with duplicate 50-, 500-, 2,000-,
and 4, 000- ppm standards (hereafter described as a four-point
calibration) nmay be perforned on a nonthly basis, provided
that a calibration confirmation test consisting of duplicate
anal yses of an appropriate standard is perfornmed once per
pl ant shift, or once per chromatograph carrousel operation
(1f the chromatograph operation is |l ess frequent than once
per shift). The criterion for acceptance of each
calibration confirmation test is that both anal yses of
500- ppm st andards [ 2, 000- ppm standards if dispersion resin
(excluding latex resin) sanples are being anal yzed] nust be
within 5 percent of the nost recent four-point calibration
curve. |If this criterion is not nmet, then a conplete
four-point calibration nust be perfornmed before sanple

anal yses can proceed.
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10.3 Preparation of Chromatograph Calibration Curve.
Prepare two vials each of 50-, 500-, 2,000-, and 4, 000-ppm
standards. Run the calibration sanples in exactly the sane
manner as regular sanples. Plot A, the integrator area
counts for each standard sanple, versus C, the
concentration of vinyl chloride in each standard sanpl e.
Draw a straight line through the points derived by the | east
squar es net hod.

11.0 Analytical Procedure.

11.1 Preparation of Equipnent. Install the
chr omat ogr aphi ¢ col um and conditi on overnight at 160 °C
(320 °F). In the first operation, Porapak colums nust be
purged for 1 hour at 230 °C (450 °F).

Do not connect the exit end of the colum to the
detector while conditioning. Hydrogen and air to the
detector must be turned off while the colum is
di sconnect ed.

11.2 Flow Rate Adjustnents. Adjust flow rates as
fol |l ows:

11.2.1. Nitrogen Carrier Gas. Set regul ator on
cylinder to read 50 psig. Set regulator on chromatograph to
produce a flowrate of 30.0 cc/mn. Accurately nmeasure the
flowrate at the exit end of the colum using the soap film

fl owmreter and a stopwatch, with the oven and colum at the
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anal ysis tenperature. After the instrunent program advances
to the "B" (backflush) node, adjust the nitrogen pressure
regul ator to exactly balance the nitrogen flow rate at the
detector as was obtained in the "A" node.

11.2.2. Vial Prepressurizer N trogen.

11.2.2.1 After the nitrogen carrier is set, solve the
foll ow ng equati on and adjust the pressure on the vial

prepressurizer accordingly.

P - % lPl - —P“;I _SZWZ} - 10 kPa Eq. 107-1
wher e:
T, = Anmbi ent tenperature, °K (°R).
T, = Condi ti oning bath tenperature, °K (°R).
P, = Gas chromat ogr aph absol ute dosi ng pressure
(anal ysis node), k Pa.
Pu = Wat er vapor pressure 525.8 nmHg @90 °C.
P = Wat er vapor pressure 19.8 mmHg @22 °C.
7.50 = mm Hg per k Pa.
10 kPa = Factor to adjust the prepressurized pressure

to slightly less than the dosing pressure.
11.2. 2.2 Because of gauge errors, the apparatus my
over-pressurize the vial. |If the vial pressure is at or
hi gher than the dosing pressure, an audible double injection

will occur. |If the vial pressure is too low, errors wll
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occur on resin sanples because of inadequate tine for
head- space gas equilibrium This condition can be avoi ded
by runni ng several standard gas sanples at various pressures
around the cal cul ated pressure, and then selecting the
hi ghest pressure that does not produce a double injection.
Al'l sanples and standards nust be pressurized for 60 seconds
using the vial prepressurizer. The vial is then placed into
the 90 °C conditioning bath and tested for | eakage by
pl acing a drop of water on the septumat the needle hole. A
clean, burr-free needle is mandatory.

11.2.3. Burner Air Supply. Set regulator on cylinder
to read 50 psig. Set regulator on chromatograph to supply
air to burner at a rate between 250 and 300 cc/mn. Check
wi th bubble flowreter.

11.2.4. Hydrogen Supply. Set regulator on cylinder
to read 30 psig. Set regulator on chromatograph to supply
approximately 35 £ 5 cc/mn. Optimze hydrogen flowto
yield the nost sensitive detector response w thout
extinguishing the flanme. Check flow with bubble nmeter and
record this flow.

11.3 Tenperature Adjustnents. Set tenperatures as
fol |l ows:

11.3.1. Oven (chromat ograph columm), 140 °C (280 °F).

11.3.2. Dosing Line, 150 °C (300 °F).

11.3.3. Injection Block, 170 °C (340 °F).
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11.3.4. Sanpl e Chanber, Water Tenperature, 90 °C %
1.0 °C (194 °F + 1.8 °F).

11.4 Ignition of Flanme lonization Detector. Ignite
the detector according to the manufacturer's instructions.
11.5 Anplifier Balance. Balance the anplifier

according to the manufacturer's instructions.

11.6 Progranmm ng the Chromatograph. Programthe
chromat ograph as foll ows:

11.6.1. | ) Dosing or Injection Tine. The normal
setting is 2 seconds.

11.6.2. A ) Analysis Tine. The normal setting is
approximately 70 percent of the VCMretention tinme. Wen
this timer term nates, the programmer initiates backfl ushing
of the first colum.

11.6.3. B ) Backflushing Time. The normal setting is
doubl e the analysis tine.

11.6.4. W) Stabilization Time. The normal setting
is 0.5 mMnto 1.0 mn.

11.6.5. X ) Nunber of Anal yses Per Sanple. The
normal setting is one.

11.7. Sanple Treatnent. Al sanples nust be
recovered and anal yzed within 24 hours after collection.

11.7.1 Resin Sanples. The wei ght of the resin used
must be between 0.1 and 4.5 grans. An exact weight nust be

obtained (wthin x1 percent) for each sanple. In the case
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of suspension resins, a volunetric cup can be prepared for
hol di ng the required anmount of sanple. Wen the cup is
used, open the sanple bottle, and add the cup vol une of
resin to the tared sanple vial (tared, including septum and
al um numcap). Oobtain the exact sanple weight, add 100 m
or about two equal drops of water, and immedi ately seal the
vial. Report this value on the data sheet; it is required
for calculation of RVCM In the case of dispersion resins,
the cup cannot be used. Wigh the sanple in an al um num
di sh, transfer the sanple to the tared vial, and accurately
weigh it in the vial. After prepressurization of the
sanples, condition themfor a mninmumof 1 hour in the 90 °C
(190 °F) bath. Do not exceed 5 hours. Prepressurization is
not required if the sanple weight, as anal yzed, does not
exceed 0.2 gram It is also not required if solution of the
prepressuri zati on equation yields an absol ute
prepressurization value that is within 30 percent of the
at nospheri c pressure.

NOTE: Sonme al um num vial caps have a center section
that nmust be renoved prior to placing into sanple tray. |If
the cap is not renoved, the injection needle will be
damaged.

11.7.2 Suspension Resin Slurry and Wet Cake Sanpl es.

Decant the water froma wet cake sanple, and turn the sanple
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bottl e upside down onto a paper towel. Wit for the water
to drain, place approxinmately 0.2 to 4.0 grans of the wet
cake sanple in a tared vial (tared, including septum and
al um num cap) and seal imediately. Then determ ne the
sanpl e weight (1 percent). Al sanples weighing over 0.2
gram nust be prepressurized prior to conditioning for 1
hour at 90 °C (190 °F), except as noted in Section 11.7.1
A sanple of wet cake is used to determne total solids (TS)
This is required for cal cul ating the RVCM

11.7.3 Dispersion Resin Slurry and Geon Latex
Sanples. The materials should not be filtered. Sanple nust
be thoroughly mxed. Using a tared vial (tared, including
septum and al um num cap) add approxi mately ei ght drops (0.25
to 0.35 g) of slurry or latex using a nedicine dropper.

This should be done immediately after m xing. Seal the vial
as soon as possible. Determ ne sanple weight (1 percent).
Condition the vial for 1 hour at 90 °C (190 °F) in the

anal yzer bath. Determne the TS on the slurry sanple
(Section 11.10).

11.7.4 In-process Wastewater Sanples. Using a tared
vial (tared, including septum and al um num cap) quickly add
approximately 1 cc of water using a nedicine dropper. Seal
the vial as soon as possible. Determ ne sanple weight
(1 percent). Condition the vial for 1 hour at 90 °C

(190 °F) in the anal yzer bath.
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11.8 Preparation of Sanple Turntable.

11.8.1 Before placing any sanple into turntable, be
certain that the center section of the alum numcap has been
removed. The nunbered sanple vials should be placed in the
correspondi ng nunbered positions in the turntable. Insert
sanples in the foll ow ng order

11.8.1.1 Positions 1 and 2. dd 2000-ppm st andar ds
for conditioning. These are necessary only after the
anal yzer has not been used for 24 hours or |onger.

11.8.1.2 Position 3. 50-ppm standard, freshly
pr epar ed.

11.8.1.3 Position 4. 500-ppm standard, freshly
pr epar ed.

11.8.1.4 Position 5. 2000-ppm standard, freshly
pr epar ed.

11.8.1.5 Position 6. 4000-ppm standard, freshly
pr epar ed.

11.8.1.6 Position 7. Sanple No. 7 (This is the first
sanple of the day, but is given as 7 to be consistent with
the turntable and the integrator printout.)

11.8.2 After all sanples have been positioned, insert
the second set of 50-, 500-, 2000-, and 4000- ppm st andar ds.
Sanpl es, including standards, nust be conditioned in the
bath of 90 °C (190 °F) for a m ni num of one hour and a

maxi mum of five hours.
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11.9 Start Chromatograph Program \Wen all sanpl es,

i ncl udi ng standards, have been conditioned at 90 °C (190 °F)
for at |east one hour, start the anal ysis program according
to the manufacturer's instructions. These instructions nust
be carefully foll owed when starting and stoppi nhg a program

to prevent damage to the dosing assenbly.

11.10 Determ nation of Total Solids. For wet cake,
slurry, resin solution, and PVC | atex sanples, determne TS
for each sanple by accurately wei ghing approximately 3 to 4
grans of sanple in an alum num pan before and after placing
in adraft oven [105 to 110 °C (221 to 230 °F)]. Sanples
must be dried to constant weight. After first weighing,
return the pan to the oven for a short period of tine, and
then reweigh to verify conplete dryness. The TS are then
calculated as the final sanple weight divided by initial
sanpl e wei ght.

12.0 Calculations and Data Analysis.

12.1 Nonencl at ur e.

A = Chr omat ogram area counts of vinyl chloride
for the sanple, area counts.

A = Chr omat ogram area counts of vinyl chloride
for the sanple

C = Concentration of vinyl chloride in the

standard sanple, ppm
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Ko = Henry's Law Constant for VCMin PVC 90 °C,
6.52 x 10°° g/ g/ nm Hg.
Kw = Henry's Law Constant for VCMin water 90
°C
7 x 107 g/ g/ nm Hg.
M = Mol ecul ar wei ght of VCM 62.5 g/ nole.
m = Sampl e wei ght, g.
P, = Anbi ent at nospheric pressure, nm Hg.
R = Gas constant, (62360 2 m) (mm
Hg) / (ol e) (°K).
R = Response factor in area counts per ppm VCM
R = Response factor, area counts/ppm
T, = Ambi ent | aboratory tenperature, °K
TS = Total solids expressed as a deci nal
fraction.
T, = Equi li brium tenperature, °K
Vy = Vol unme of vapor phase, ni.
_vV - m(TS) m(1-TS)
v 1.36 0. 9653
V, = Vial volume, 3 nm.
1.36 = Density of PVC at 90 °C, g/2 nl.
0.9653 = Density of water at 90 °C, g/3 nl.
12.2 Response Factor. |If the calibration curve

described in Section 10.3 passes through zero, an average
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response factor, R, may be used to facilitate conputation
of vinyl chloride sanple concentrations.
12.2.1 To conpute R, first conpute a response

factor, R, for each sanple as foll ows:

R = 2 Eq. 107-2

12.2.2 Sumthe individual response factors, and
calculate R. If the calibration curve does not pass
t hrough zero, use the calibration curve to determ ne each
sanpl e concentration

12.3 Residual Vinyl Chloride Mononmer Concentration,
(Gy) or Vinyl Chloride Mononer Concentration. Calculate

C.. in ppmor ng/ kg as foll ows:

AP MV
= == = tK(T) T,+K (1 -TS) T, Eq. 107-3

C
fve " RT, |Rm

NOTE: Results cal cul ated using these equations
represent concentration based on the total sanple. To
obtain results based on dry PVC content, divide by TS
13.0 Method Performance.

13.1 Range and Sensitivity. The lower limt of
detection of vinyl chloride will vary according to the

sanpling and chromat ographic system The system shoul d be
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capabl e of producing a neasurenent for a 50-ppm vinyl
chloride standard that is at |least 10 tinmes the standard
devi ati on of the system background noi se | evel.

13.2 An interlaboratory conparison between seven
| aboratories of three resin sanples, each split into three
parts, yielded a standard deviation of 2.63 percent for a
sanple with a mean of 2.09 ppm 4.16 percent for a sanple
with a nean of 1.66 ppm and 5.29 percent for a sanple with
a mean of 62.66 ppm
14.0 Pollution Prevention. [Reserved]

15.0 Waste Management. [ Reserved]
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